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SUMMARY 
Fifty soil samples from various climatic zones in Peru yielded the following species : Xiphinema  index, X. brusiliense, 
X. costaricense, X .  paritaliae, X. setariae, and many  populations  belonging  to  the X. americanum group. The “ sierra ” yielded  much 
less populations and species than the “ costa ” and ‘‘ selva ”. The americanum group comprised X.  brevicolle, and thirteen 
populations  which  were  found, on  the  basis of clustering  analysis  and  study  of  morphological  characters  (mainly  shape  of  lip  region), 
to represent  three  species : X. californicum (eleven  populations), X. peruvianum (one  population)  and X. rivesi (one  population). 
RÉSUMÉ 
Le  genre Xiphinema Cobb, 1913  (Nematoda : Longidoridae) au Pérou 
Cinquante  échantillons  de  sol  prélevés  dans  différentes  zones  climatiques du Pérou  contenaient  les  espèces  suivantes : Xiphinenza 
index, Xiphinema brasiliense, Xiphinema costaricense, Xiphinema paritaliae, Xiphinema setariae, et de plusieurs populations 
appartenant  au  groupe X .  americanunz. La a sierra )) est  moins  riche  en  populations  et  espèces  que  la (( costa )) ou la (( selva D. 
Le groupe americanum comprend X .  brevicolle et  treize  populations,  lesquelles,  suivant  une  analyse  statistique  en  grappes  et  l’érude 
des  caractères  morphologiques  (en  premier  lieu  la  forme  de  la  région  labiale),  appartiennent à trois  espèces : X .  califonticum (onze 
populations), X. peruvianupn (une  population) et.X. rivesi (une  population). 
The present study of the genus Xiphinema ‘Cobb, 
1913 was performed during a six month stay  of the first 
” author  at Centro InternacionaLde la Papa  in Lima, Peru. 
, . A :  small  part of the material was left  behind in Peru 
and Lamberti, Jatala and Agostinelli (1987)’ published 
on these specimens and some populations collected 
later. NeverthelesSv we think it useful to publish Our 
findings, especially because  their identifications of po- 
‘pulations of the a?nericanum group  do  not always run 
parallel with  ours (see  below). 
Material  and  methods 
SAMPLING AND PROCESSING 
Fifty soil samples were collected in the three main 
natural regions of Peru*, a few of them were sent by 
Dr..Mankau,  Riverside (collected during a stay’in  Peru) 
and Dr. Amaya de  Guerra, Trujillo. 
, Nematodes  were extracted with the sieve method of 
Cobb. Nematodes were killed and fixed with a hot 
€ormalin-propionic acid solution, processed with the 
Seinhorst  method and  mounted  in glycerin. 
CLUSTERING ANALYSIS AND IDENTIFICATION 
In  the clustering analysis we used the single linkage 
method,  with  simple  matching distance measure of 
Sokal and  Michener  for  binary variables. Therefore  the 
numerical variables were  Split up into classes and  trans- 
formed  to  binary variables (Corsten, 1987). The identifi- 
cation of the populations found  in  the X. americanum- 
group was based on clustering analysis. The population 
of X. brevicolle was not included because of its clear 
differences from  the  other populations. 
* Peru  can  be  divided  into  three  main  natural  regions. The 
coastal region (“ costa ”), dong the Pacific Ocean, is a dry 
desert.  Great  agricultural  activity  exists in the valleys of the 
Coast. The massif of the  Andes (“ sierra ”) is  situated from 
N. W. to S. E. between the coastal region and the tropical 
forest  region (“ selva ”) in the east  of the country. 
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Differences  between  populations  are intraspecific and 
interspecific. The greater the difference the more we 
may  consider  them as different species. " Distances " 
between populations can be measured by means of 
clustering analysis using  many characters. 
The analysis was carried out  on  the  thirteen popula- 
tions found,  using  nine  morphometrical  and  three 
morphological characters of the  adult female. The 
morphometrical characters are : 
- body length 
- v  
- length of odontostyle 
- length of odontophore 
- distance from  head end  to  fiied  guiding  ring 
- tail length 
- width of lip region 
- maximum  body  width 
- body  width at anus. 
- lip region : offset by constriction vs offset by 
depression or continuous 
- tail : straight vs curved  ventrad 
- terminus : acute to narrowly  rounded vs broadly 
rounded. 
To,avoid dependency  between variables the  other  de 
Manls indices were not included. 
The morphological variables together had an equal 
weight as the morphometrical variables together. . , ,  
Results, 
The three  morphological characters are : 
, ;  . 
Of the 50 samples  examined 22 came  from  the coastal 
region; Xiphinema species were found  intwelve of these. 
Of  the sixteen " selva " samples  eleven  contained Xiphi- 
nema, of the twelve " sierra " samples  only  three; in these 
latter  samples only some unidentifiable juveniles were 
found. 
The list of species found is given in  Table 1. Some of 
the .populations studied here were the same as those 
studied by Lamberti e t  al. (1987).  However, identifica- 
tions given by these authors  and  the  present ones  do not 
always fit exactly,  as reported in  Table 2. 
This table shows that  the  populations of X. brasiliense, 
X.  index, X. paritaliae and X. setariae are  (part of) the 
same  populations as found by us. Specimens from hosts 
and localities, called X. floridae Lamberti & Bleve- 
Zacheo, 1979,  were identified by us as X. californicum 
Lamberti & Bleve-Zacheo, 1979; the same holds for 
X. peruvianum Lamberti & Bleve-Zacheo, 1979. The 
population from mango, Merced, was called X. inae- 
quale Khan & Ahmad, 1977  by Lamberti et al., X. rivesi 
Dalmasso, 1969  by  us. X. sp. of Lamberti et al. is 
probably X. ensiculiferum (Cobb,  1893) in view of the 
illustration of this same  specimen  given by Jatala (1975). 
X. costaricense and X. brevicolle were not found by 
Lamberti et al. 
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Table 1 
List of host  plants  and  location of Xiphinema species  found. 
Region  Place  Host  Species 
Costa 
La Molina/Lima Canna sp. X califomicum 
Zea rnay L. X calijonricurrr 
Ornas,  Canete Persea alttericaea Mill. X californicuttt 
Zea rnay L./ X califomicurn 
Ipomoea batatas (L.)  Lam. 
Tacna Olea europaea X peruvianum 
Pacasmayo Zea m a y  L. X c a l i f o m i y  
Medicago sativa L. X califomicutn 
S n r g h m  sp. X califon1icum 
Trujillo Zea  mays L. X califomicum 
Huaral Vztis sp. ,X index 
Puno Solanum tuberosuttl L. x sp. 
La Merced Cocos nucifera L. X califomicum 
citrus sp. X califomicutt/ 
Sierra 
Selva 
hlangifera indica L. X rivesi 
Persea altlericana Mil). , , .X brailiense 
, . X paritaliae 
C d e a  SP. , . , X; paritaliae 
X brailiense ' 
PUDO Citnrs sp. X brailiense 
Yurimaguas Hibiscus/Citncs ;: i , . : X,vulgare I. 
Iquitos Tropical  forest X costnricense 
, , .  
I . '  " . , !  , ,, " , ,  
' . . . .  . .  
. .  
Table 2 
Comparison of findings of Lamberti et  al. (1987) and ours 
. ,  . '  
_ 1  
Locality  and  host Lamberti et al. Our  findings 
La Merced,  mango brasiliense bruiliense 
Lima, Canna jloridae, peruvianuln californicm 
Citncs jloridae, penrvianum califomicuta 
Canete,  avocado jloridae, penrvianutn califomicurr 
Pacasmayo, Zea p e t v i a n m  califomiculn 
Yurimaguas, Citrus setariae setariae 
Huaral, Vztis index  index 
Puno, Citncs paritaliae paritaliae 
Santa Barbara, Citncs brevicolle 
Iquitos,  tropical  forest costaricense 
Lmbani, potato X spec. 
Tacna,  olive - peruvianum 
inaequale rivesi 
- 
- 
- 
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Since X. index Thome & Allen,  1950, X. costaricense 
Lamberti & Tarjan, 1974, X. paritaliae Loof & Sharma, 
1979, X. setariae Luc, 1958, X. brasiliense Lordello, 
1951 and X. brevicolle Lordello & Da Costa, 1961 are 
well-known  species, we will confine Our discussions to 
the  remaining species of the americanum-group. 
0.5 
O 
n 
A 
2 4 12 1 5 3 6 7 8 1310 9 11 
populations 
Fig. 1: Dendrogram  showing  similarity  between  populations. 
Table 3 
Dimensions of Xiphinema califomicum, with  standard 
deviations of Peruvian  material 
Paratypes PeN 
n 
L 
a (n = 117) 
b 
C 
c' (n = 117) 
V 
Odontostyle 
Odontophore 
Total spear 
GR 
Lip region W. 
7 
1.82-2.27 mm 
55-65 
5.6-7.7 
57-69 
1.3-1.7 
49-54 
93-101 pm 
49- 54 pm 
145-155 
70- 82 
9- 11 pm 
148 
1.86mm t 0.129 
(1.45-2.28) 
47 t 3.9 
(40-59) 
6.4 t 0.66 
(5.1-9.3) 
63 t 5.7 
(51-80) 
1.4 t 0.125 
(1.1-1.7) 
53 t 1.19 
88 pm t 4.0 
48 pm t 3.0 
136 pm t 6.3 
(51-57) 
(79-98) 
(40-57) 
(122-155) 
74 I*.m t 4.7 
(65-87) 
10.5 pm t 0.6 
(9-12) 
Figqre 1 shows the dendogram obtained from the 
'.", ;clustering analysis. The, population$ 1 to 8, i0, 12, 13 
, , form a cluster at' distance leyel 0.3. Population 11 is 
:, ,... .clearly separated from  the rest of the populaiions. , , 
MBW (n = 117)  31-  40 pm 40 pm t 3.7 
19-  20 pm 22 pm t 2.2 
29- 3 3 p m  ' ' ,-'30 pm t 2.4 
(25-47) 
, . .  ABW (n,= 117) 
, , Population  9 stands  as"an  intermediate  beiweèn  these ' , pl' " , 
. .  . 1  , . .  (17-30) 
:. :. f i ,  . , 
separated  groups. 
PoPulations 1 10 8, 10, 12  and  13 as CalifornicUm, , , to 112 of the body widk  deep. Tahcdnoid with a pointed , 
Population 11 as x. rivesi, and  Population  9 as x. p e m -  . or  nmowly  rounded tail terminus,  bearing two pairs of ,' . 
vianum. Dadlae. Cuticle from 2 um thick in  the anterior part of 
. .  , .-  
, .  , 
, .  f. . "  .: . (24-36) . 
For reasons to be given hereunder we consider.the: 
1 . .  
, .. , ,  
Xiphinema californicum 
Lamberti & Bleve-Zacheo.  1979 
hi neck  and in mid body up to 6 pm  in  the  taa. 
Males : not found. 
(Fig. 2) Host  plant  and  locality : The species is found  under 
MEASUREMENTS several crops in  the " costa " and " selva " regions 
See Table 3. Some  specimens were flattened, and  (Table 1). 
these were excluded from  the  data  on a,  c', MBW  and 
ABW. REMARKS 
DESCRIPTION From two localities and hosts where.,we identified 
Females :Body in  an open spiral when killed with heat. X. californicum, Lamberti e t  al. (1987) reported two 
Lip region low, flattened, set off from  the rest of the other species : 
body by a clear constriction. Amphidial  opening about - X. jloridae Lamberti & Bleve-Zacheo,  1979 from 
2/3 of the corresponding  body width. Ventrosublateral Canna and Citrus, Lima ( a h  from Citms, Canete  and 
pharyngeal  gland nuclei in  the posterior part of the  bulb, Huaral). They gave dimensions of six females but did 
at  about 60 %. Ovaries  with bacteria. Vagina about  1/4 not indicate to which  population(s) these belonged. 
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Fig. 2. Heads and tails of females of Xiphinema californicum. A, E, F : Paratypes; B, H : Specimens  from  citrus,  Lima; C : from 
Persea, Omas; D : from maize,  Pacasmayo; G : from Canna, Lima. (Bars = 20 p z ) .  
X. floridae differs from X. californicum mainly on  the 
index c' : X. jloridae 1 .O-1.4, X. californicurn 1.3-2.1. The 
body outline of their Fig. 1 D suggests  that he specimen 
drawn was flattened.  In  the original description of 
X. jloridae the tail was drawn  rather symmetrical, the 
ventral and the dorsal contour converging equally tow- 
ards the terminus,  whereas in X. californicum the 
ventral tail contour is in line with the body contour  and 
only the dorsal contour  bends  towards  the  terminus.  In 
Fig. 1 D of Lamberti e t  al. (1987) the tail  is  also  asym- 
metrical. Differences in shape of lip region are not 
clear from  the 1979 and  the 1987 illustrations. 
Ten paratrpes of X. jlon'dae were kindly lent by 
Dr. D. J. Hooper,  Rothamsted, and Dr.  M.  Luc, Paris; 
eight paratypes of X. californicum by Dr.  Hooper  and 
Prof. F. Lamberti, Bari. Comparison showed that  there 
are clear differences between these species. Morpho- 
memcs are practically  identical (cf. Table 4), only X. Ca- 
lifornicum tends to  be  thinner  and  has on  the average a 
slightly shorter odontostyle  and especially odontophore : 
the relation odontophore  length to odontostyle  length is 
0.53  (0.50-0.56)inparatypes,O.54(0.49-0.59,~ = 0.024, 
n = 65) in Peruvian  specimens of X. californicum, 0.58 
(0.56-0.62) in X. jloridae. The difference between X. ca- 
lifornicum and X. jloridae was found  to  be highly Sig- 
nificant. p being < 0.001 (Student's t). 
The lip region of X. californicum is offset  by  a  deep 
constriction, is  9-12 pm wide, with rounded edges  and  a 
distinct depression  around  the oral opening (Fig.  2). In 
X. jloridae the lip region is offset less strongly, has  more 
angular contours, is 12-13 p wide, and no distinct 
circumoral  depression was  visible (Fig. 3). 
Tai1 shape : in X. californicum the  ventral  contour is 
in line with  the  body  contour  anterior to  the anus, the 
dorsal side curves  towards it  and  the  terminus is broadly 
rounded (Fig. 2). In X. jloridae the  ventral  contour is also 
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straight, but  not  in line with the body  contour anterior 
to the anus, the  terminus lies closer to  the central body 
axis and is often subdigitate; the dorsal contour is not 
convex  (Fig.  4). . .  
Table 4 
Dimensions of ten  female  paratypes  of  Xiphine7mzf2oridae  and 
holotype  female of X. inaequaleyalues  marked  by * are 
influenced  by  flattening 
X jloridae X inaequale 
or. OWn 
descrip. measur. 
L 
a 
b 
C 
" 
V 
Odontostyle 
Odontophore 
Total spear 
GR 
Lip region W. 
MBW 
ABW 
Tail 
1.80-2.00 mm 
44-47 
5.9-6.4 
51-61 
1.2-1.5 
48-52 
96-103 pn 
54-61 pm 
151-162 pm 
74-79 p.In 
13-14 pm 
41-44 pm 
22-27 pm 
30-37 p.~n 
1.78 mm 
43 
5.2 
68 
1.6 
52 
104 pm 
60 pm 
164 pm 
85 pm 
10 pm 
41 pm 
- 
26 Pl 
2.10 mm 
*40 
6.6 
68 
*1.1 
51 
105 pm 
55 pm 
160 pm 
84 pm (?) 
10 pm 
5 2  pm 
'27 pm 
31 P 
CONCLUSIONS 
X. jloridae is specifically different from X. californi- 
cum. 
The Peruvian  populations of Lamberti et al. (1987), at 
least the  Lima ones, are not X. jloridae but X. californi- 
cum, though  the tail is  less broadly  rounded  than in  the 
paratypes; head and other tail characters fit those of 
X. californicum. 
From maize, Pacasmayo (misspelt Poccismayo), as 
well  as from  Canete  and  Huaral,  Lamberti et al. (1987) 
reported X peruvianum Lamberti & Bleve-Zacheo, 
1979.  Again it was not  stated  to which population(s) the 
seventeen specimens belong that were measured and 
illustrated. If they were from  Huaral  the identification 
may be correct. The populations found by us at Pacas- 
mayo, Canete  and  Lima  were  compared  with  paratypes 
of X. califomicum and X peruvianum and were found 
to possess the typical, strongly offset lip region of X. ca- 
lifornicum; the tails,  however,  were more  reminiscent of 
the X. peruvianum than of the X. califomicum para- 
types. Nevertheless we prefer consider Our populations 
as X. californicum, because tail shape  may Vary to a large 
extent within species (Wojtowicz et al., 1982). We there- 
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fore think it likely that X. peruvianum  apud Lamberti 
et al. (1987) is X. califomicum rather  than X. pemvia- 
num (cf. their Fig. 2, C). 
Xiphinerna rivesi Dalmasso, 1969 
(Fig. 5 )  
MEASUREMENTS 
See Table 5. 
DESCRIPTION 
Fernales :Body in a single spiral when killed with heat. 
Lip region  rounded,  set off from  the rest of the body  by 
a slight depression. Amphidial  opening about  3/4 of the 
corresponding  body  width wide. Ventrosublateral  phar- 
yngeal gland nuclei in  the posterior half  of the bulb, at 
about 60 %. Ovaries with bacteria. Vagina about  1/4  to 
1/3 of the body  width  deep. Tail curved ventrad, bearing 
two pairs of papillae; conoid  with  a distinctly rounded 
terminus. Cuticle 2 pm thick in  the anterior part of the 
neck and mid  body up  to 5 pm  in  the tail. 
Table 5 
Dimensions of Xiphinelna  rivesi 
Paratypes Peru Wojtowicz Lamberti 
et al, & Bleve- 
1982  Zacheo, 
1979 
n  10  12 - - 
Llllm 1.79-2.21 1.79  (1.61-1.93) 1.7-2.2 1.7-2.0 
a 38-47 37  (33-42) 39-54 37-50 
b 5.7-6.9 5.7 (5.3-6.6) 5.8-7.8 6.1-6.9 
C 50-64 58 (46-69) 50-70 48-61 
C 1.2-1.7 1.26(1.17-1.38) 1,2-1,6(') 1.2-1.6 
V 49-53 51  (50-53) 50-54 50-53 
Odst. pm 90-101 96 (88-100) 85-98 80-92 
Odph. pm 46-54 54  (51-56) 48-62 44-45 
Spear pm 140-155 149  (144-153) 135-154 - 
GR pm 67-71 . 83 (75-87) 62-88 70-78 
LRW pm 9-10 10  (10-11) - 9.5-10 
ABW pm 21-25 25 (21-27)  19-31  22-26 
Tail pm 32-41 31 (25-34) 30-34  32-36 
(1) Calculated from il lustrat ion.  
MBW 41-50  49  (39-55) - 37-47 
Males : not  found. 
HOST PLANT AND LOCALITY 
Roots of mango, La Merced, in  the higher part of the 
" selva " region. 
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Fig. 3. Xiphinemafloridae, heads of paratype females. (Bars = 20 Pm). 
REMARKS 
A population from the same host and locality was 
identified by Lamberti et al. (1987) as X. inaequaleKhan 
& Ahmad, 1977. According to Lamberti & Bleve-Za- 
cheo (1979) this species differs from X. rivesi by shorter 
odontophore and more pointed tail. The original de- 
scription of X. rivesi gives odontophore  length as 
48-57  Pm, the redescription by Lamberti & Bleve- 
Zacheo (1979)  as  44-55  Pm; the original description of 
X. inaequale gives  56-61  Pm, the redescription by 
Lamberti et al. (1987) as 52-56 Pm; finally,  Wojtowicz et 
al. (1982)  give for X. rivesi a  range of 48-62  Pm. The two 
species thus  do  not  differ  in this respect. 
As to tail shape, the original illustrations indicate that 
indeed  the tail is more  narrowly  rounded in X. inaequale 
than  in X. rivesi. Wojtowicz et al. (1982) gave ten  photos 
of X. rivesi tails : of these nrs 2, 12,  14, 18  and 20  show 
broadly  rounded tails, nrs 8, 10 and 16 tails rounded as 
narrowly  as X. inaequale, while 4 and 6 are intermediate. 
Our specimens (Fig. 5) resemble the original drawing of 
X. inaequale and have the identical tail shape as  shown 
in fig.  10  of  Wojtowicz et al. (1982)  and also resemble 
strongly the X. inaequale tail shown by Lamberti et al. 
(1987). 
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Fig. 4. Xiphinenza floridae, tails of paratype  females. (Bars = 20 Fm). 
The original description of X. rivesi says : " profil 
céphalique  non  souligné  par une constriction " but this 
does not mean  that  the  lip  region is wholly continuous 
(as stated by Lamberti & Bleve-Zacheo,  1979); the 
illustrations show a distinct depression. The further 
morphometrics of the species wholly agree (Table 5). 
T o  solve the problem, we studied the following type 
material : 
- paratypes of X. rivesi (kindly loaned by Drs 
D. Sturhan  (Münster)  and D. J. Hooper  (Rothamsted); 
- the holotype of X. inaequale (kindly loaned by 
Dr S .  H. Khan, Aligarh). 
X. inaequale was in  the original description (Khan & 
Ahmad, 1975) compared only with X. brevicolle and 
X. americanunz, not with X. rivesi though  the descrip- 
tion of this species had  been  published six years before, 
so that  the differences must  be inferred from  the original 
description and checked on  the  type material. Dimen- 
sions of X. inaequale and X. rivesi are practically ident- 
ical  except that X. inaequale has a longer  odontophore 
[56-61 pm vs 44-55 pm (Lamberti & Bleve-Zacheo, 
1979)  resp.  48-57 pm (origin. description) in X. rivesi]. 
The lip region of X. inaequale is, according to the 
original description, wholly continuous, rounded an- 
teriorly, whereas in X. rivesi it is offset by a distinct 
depression and somewhat  flattened anteriorly. Tai1 
shape is practically identical, perhaps  the tail of X. rivesi 
is slightly more  broadly  rounded than  that of X. inae- 
quale. 
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F ’. 
Fig. 5. Heads (A-E) and tails (F-J) of : Xiphinema inaequale (A, F); X. rivesi, Peru (B, G); X. rivesi paratypes (C-E, G-J). 
(Bars = 20 Pm). 
Dimensions of holotype of X. inaequale see Table 4. 
The differences between Our measurements  and  those 
contained in the original description in L, b and tail 
length  are difficult to  explain; the lower values found by 
us for a, c’ and  the  higher MBW value  are caused by the 
specimen being somewhat  flattened now. 
The head end of the holotype is as described and 
illustrated (Fig. 5, A), but  the tail is distinctly  curved 
ventrad near the  tip (Fig. 5, F). 
Since the Peruvian  population shows the  typical  lip 
region  shape of X. rivesi, we consider  it to belong ta this 
species and not to X. inaequale. The illustration by 
Lamberti e t  al. (1987) shows indeed the X. rivesi lip 
region, though tail shape is more reminiscent of X. inae- 
quale. 
There are some problems as to the differences be- 
tween X. rivesi and X. americanum Cobb, 1913. Corn- 
parison of Dalmasso’s Fig. B with Siddiqi’s illustration 
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Fig. 6 .  Xiphinewza peruvianum fernales. A, B, E, F : paratypes; C, D, G, H specimens  from  olive,  Tacna. (Bars = 20 km). 
(1973)  of X. americanum shows that  the neck profile of 
both species is identical. Dalmasso shows for rivesi a tail 
with straight ventral contour in fig. C (right) but his 
Fig. A shows a  curved ventral contour. There is  also no 
difference in body length (cf. Lamberti & Bleve-Za- 
chaeo, 1979). In the type population of americanum 
odonstyle  length is  70-74  pm, in  that of X. rivesi 
90-101 p, but  Lamberti and Bleve-Zacheo  (1979)  give 
for various populations considered X. americanum by 
them, 64-85 pm; similarly for X. rivesi 80-92 pm. Nor 
is there a difference in cf. The only differentiating 
characters appear to be : shape of terminus : rather 
broadly  rounded in X. rivesi, narrowly rounded  to 
subacute in X. americanum; and anal body diameter 
(generally 21  pm  or less in X. americanum, over 21 pm 
in X. rivesz). The latter difference is confirmed by the 
data  procured by Georgi (1 988) Who found mean  values 
of anal  body  diameter of 18-21 pm in X. amen'canum 
(seven populations), of 21-26 pm in X. rivesi (three 
populations). Critical evaluation of these differences is 
needed. 
Xipltinema  peruvianum 
Lamberti & Bleve-Zacheo, 1979 
(Fig. 6 )  
In  Tacna we found two females and some juveniles on 
Olea  europaea which differ from X. californicurn in  that 
the lip region is offset by depression only. They were 
compared with two paratype  females of X. peruvianum, 
kindly loaned by Prof. Lamberti. 
Dimensions see Table 6. The  Tacna specimens were 
somewhat flattened (see indexes  marked by*). 
Shape of lip region in  the  Tacna specimens is the same 
as in the paratypes; tail shape is distinctly rounded  and 
less distinctly subdigitate (almost regularly conical) in 
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the paratypes and  the  Tacna specimens  than given in  the 
original descriptions. We  regard the  Tacna population as 
X. penmianum, but the status .of this species needs 
critical checking. 
Table  6 
Dimensions of X. peruvianum;values marked with* are 
influenced  by  flattening 
Paratypes Our specimens 
n 2 2 
L 1.65-1.69 1.79-1.98 
a 51-52 "39-42 
b 5.8(n = 1) 5.9(n = 1) 
C 54-57 56-64 
C' 1.4-1.6 *1.1-1.3 
V 52 52 
Odontostyle 93-99 pm 91-97 pm 
Odontophore 47-51 pm 4447 prn 
Total spear 140-150 pm 135-144 pm 
GR 78-79 pm 74-75 pm 
Lip region  width 11 pm 11 pm 
MBW 32-33 pm *4647 Krn 
ABW 20-22 pm *24-28 pm 
Tai1 30-31 pm 31-32 pm 
Recommendation 
We  want to stress that any  one working with species 
of the americanum-group should  furnish  photos of head 
and tail ends : these are more reliable and give more 
information than drawings. 
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